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Abstract, In this work, we establish an ICME list from 1996 
to 2014 based on the in-situ observations from the WIND and 
ACE satellites. Based on this ICME list, we extend the statisti¬ 
cal analysis of the ICMEs to the solar maximum phase of solar 
cycle 24th. The analysis of the annual variations of the proper¬ 
ties of ICMEs show that the number of ICMEs, the number of 
shocks, the percentage of ICMEs drove shocks, the magnetic field 
and plasma properties of ICMEs are well correlated with the solar 
cycle variation. The number of MCs do not show any correlation 
with sunspot number. But, the percentage of the MCs in ICMEs 
show good anti-correlation with the sunspot number. By compar¬ 
ison the parameters of MCs with None-MC ICMEs, we found that 
the MCs are stronger than the None-MC ICMEs . In addition, 
we compare the parameters of ICMEs with and without shocks. 
It is found that the ICMEs with shocks are much stronger than 
the ICME without shocks. Meanwhile, we discuss the distribution 


of the magnetic field and solar wind plasmas parameters of the 
sheath regions of ICMEs at first time. We find that the magnetic 
field and solar wind velocity in the sheath region are higher than 
them in the ejecta of ICMEs from statistical point of view, 
ectionintroduction 


Interplanetary Coronal Mass Ejections (ICMEs) are the 
interplanetary counterparts of the Coronal Mass Ejections 
(CMEs). From 1970s, the ICMEs has been reported and 
studie^^^h^i^itimneasu^rnent^o^ecados{e^ Gosling 
et al.^ on the litera¬ 

tures, the possible in-situ signatures of the ICMEs are the 
strong magnetic field, rotated magnetic field, low plasma /3, 
low proton temperature, expansion velocity profile, bidirec¬ 
tional electron streaming, lower energetic particle intensity, 
abnor mal charge state of ion s , high total pressures, and so 
on(e.g. j_ 2001 ^ Chne_and_^ic/iandson|, l2003l : 


\jian et aZO^O^: I WirnrneTscJmieinarubT'etain ioO^ Goval- 

j2ClO^lffifo?^ et a4j2009|dj'»c/n^,9oraarad CanA 


l2010l : \ jian et al\ . al\ . 20m^l4l and ref- 

erence therein). It should be noted that, none of these sig¬ 
natures can be observed by all ICMEs. Thus, different au¬ 
thors always used different criterion to identify the ICMEs 
from in-situ observations. Using different criterion, different 
lists about the ICMEs and their related structures (such as 
ICME like s tructures and so on) were compiled by different 
authors(e.g. \ jiari_e1udli2QQ^MLei>lMML.sLjAi2QQs^Richard- 
son a nd Cane, I2OI0I : \Kilvua et al IMil Wu and Levying 
l2015l . and reference therein). 


The magnetic cloud (MC), which was th ought to be a 
specia l type of ICMEs, was first reported hv \Burlaoa et ai\ 
(Il98lh . The signatures of the MCs are the enhanced mag¬ 
netic field strength, long and smooth rotation of the mag¬ 
netic field vector and low proton temperature. Differ from 
the idenfication of ICMEs, a structure, which called as MC, 
have to fit at least all these three signatures. To study 
the signature of the MC, different lists of MCs have also 
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been established(e.g. \Levvina et al\ . l2006l : I Wu and Levying 
|201!tI'). Meanwhile. in the ICME lists from Lan Jianb/^an 

et azTI^OOfii and Richardson fc Qaiie ARichardson and CanA 

l201(]h . they also show the result that whether a ICME is 
an MC. Based on these lists and other observations and dif¬ 
ferent models, the parameters of MCs and the comparison 
between the MC and normal ICMEs has been discussed(e.K . 

Man et_a^jj200^jLCT |hno et al\ . l2006l . I20l4 1 Wu and Levvinm . 

201!tI : I Wano et al l2015l. and reference therein). 

In this work, we will establish a new online ICME cata¬ 
logue mainly based on the WIND magnetic field and plasma 
observations from 1996 to 2014. Meanwhile, the suprather- 
mal electron pitch angle distribution observations from wind 
and ACE satellites and the proton and electron flux observa¬ 
tion from WIND are also included. Based on this catalogue, 
we extend the statistical analysis of ICMEs and their re¬ 
lated structures to the end of 2014. The method we use to 
determine the ICMEs and the brief introduction of the cat¬ 
alogue are shown in Section 2. In Section 3, we will discuss 
the variation of the annual number of ICMEs. Meanwhile, 
the annual numbers and ratios of MCs and shocks driven by 
these ICMEs will also be discussed in this section. Further, 
the properties of ICMEs and their annual variation will be 
shown in Section 4. In Section 5, we will discuss the prop¬ 
erties of the ICMEs with shocks and compare them with 
ICMEs without shocks. In addition, the properties of the 
sheath regions of the shocks driven by ICMEs will be shown 
in Section 5. At last, a briefly summary will be given in the 
last section. 

1 ICME Catalogue 

In the literatures, different signatures were used to identify 
the ICMEs. In this work, the criterion we used are: (1) en¬ 
hanced magnetic field intensity, (2) smoothly changing field 
direction, (3) declining profile of the solar wind velocity, (4) 
relatively low proton temperature, (5) low proton plasma 
beta, and (6) bidirectional streaming of electrons. A struc¬ 
ture is recognized as an ICME when it fits at le ast three of 
the cr iterion listed above as the same as we did m \Shen et al\ 
(l20I4li . Figure [T] shows an example of the ICME: the 22 - 24 
September 1999 event. From 23:24UT 22 September 1999 to 
02:33UT 24 September 1999 (as the gray region shown), the 
in-situ observations show signatures with expansion velocity, 
low temperature, low plasma beta (3 and obvious bi-direction 
electron streaming. Thus, this is an ICME structure which 
fit at least 4 criterion we used. About 11 hours early, the 
shock drive by this ICME was detected by WIND (as the 
red vertical dashed line shown). After the shock, the mag¬ 
netic field strength, velocity, density, temperature enhanced 
significantly. It should be noted that, for some events, the 
boundaries of the ICMEs are hard to be determined based on 
the magnetic field and plasma observations only. For these 
events, the energetic particle signatures are also included to 
check the_^oundnries_ofBieJ[CME_stnictuTes{e;g^ Cane and 
Lari o. l2006l . and reference therein!. 

Based on these criterion, we totally identified 436 ICME 
events from 1996 to 2014, and about half (217) of them drove 
shocks. In addition, we further make a judgement about 
whether an ICME is a MC using the criterion of obvious 
enhanced magnetic field, clear and smooth rotation of the 
magnetic field vector and the low plasma beta. Figure [2] 


WIND In—situ Observotions 



Figure 1: An example of the interplanetary coronal mass 
ejection (ICME): the 22 - 24 September 1999 event. From 
top to the bottom, they are the magnetic field strength (|i3|), 
the z-component of the magnetic field in Geocentric Solar 
Ecliptic (GSE) coordinate system (Bz), the elevation (9) 
and azimuthal ((/>) of field direction in GSE coordinate sys¬ 
tem from WIND, the suprathermal electron pitch angle dis¬ 
tribution from AGE, solar wind speed (Vsw), proton den¬ 
sity (Np), proton temperature (Tp) and the ratio of proton 
thermal pressure to magnetic pressure (/3p) from WIND ob¬ 
servations. 
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List of Interplanetary Coronal Mass Ejections (ICMEs) 
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Figure 2: An example of the magnetic cloud (MC) event: 17 
- 18 September 2008 event. 


shows an example of the MC: 17 -18 Septemb e r 2008 event. 
This events has been studied by I Wana et al\ (l2014li . Seen 
from this figure, during the period of 04:20 UT 17 September 
to 08:00 UT 18 September (as the gray region shown), all 
signatures of MC are clear. In addition, the other signatures 
of a typical ICME or MC structure, such as declining profile 
of the solar wind velocity and the bidirectional streaming 
of suprathermal electrons, are also clear. Based on these 
criterion, we totally found 146 MC in our ICME list. Thus, 
there are about 33% ICMEs are MC s, such ratio is as the 
simila r as I Wu and Levying (l2010h a.nd \ Richards on and Cari^ 

(l2010h . 

An online catalogue of the ICMEs locates at 
http: //space .ustc . edu. cn/dreains/wind_icmes/ Figure 
[3] shows a snapshot of the online catalogue. The 1st column 
in the table shows the order numbers of the ICME events. 
The 2nd column lists the times of the arrival of the shocks 
driven by these ICMEs. The symbol ‘—’ in this column 
indicates that no shock driven by the ICME could be found. 
The beginning and the end time of the ICMEs are shown 
in the 3th and 4th columns. The 5th column gives the 
result that whether this ICME is an MC. The symbols ‘Y’ 
indicate that these ICME are MCs while symbols ‘N’ mean 
that these events are not MC. The 6th to 12th columns 
gives the values of the B, Bs, duration of Bs (At), v, VxBs, 
Tp and Np of these ICMEs’s ejecta region, and the 13rd to 
19th columns show these parameters for the sheath regions 
driven by them. In these columns, the mean values of the 
magnetic field and solar wind plasma parameters during 
the ejecta and the sheath regions are used. If there was 
no shock driven by a ICME, the values in columns 13rd to 
19th are ‘—’. In addition, there are large magnetic field 
data gap for 1 event and solar wind plasma data gap for 
12 events in our list. For these events, we do not calculate 
the parameters of them and use the string of ‘Poor data’ 



Figure 3: A snapshot of the online ICME catalogue at 
http://space.ustc.edu.cn/dreams/wind_icmes/ 


in the column 6th to 19th to show them. The links of 
the magnetic field and solar wind plasma images of these 
ICMEs, as similar as Figure [T] shown, could be found at the 
20th column in the online catalogue with the symbols of 
‘MAGSWE’. Meanwhile, we also provide the electron and 
proton flux images from WIND/3DP in the online catalogue 
via the link on the symbols of ‘EPF’ in column 20th. 

In recent, there are some other ICMEs catalogues. Two 
of them are the (1) Richardson fc Can e’s catalogue (RC cat¬ 
alogue, iRichardson and Carael. l 2010hl. (2) Lan Jian’s cata¬ 


logue ( JL catalogue I Jian et a,l. . 2006h l. The time period 


of RC catalogue is almost the same with us. By compared 
our list with their, we found that large fraction of ICMEs in 
these two catalogues are same. About 81% (356) ICMEs in 
our catalogue are also listed in their list. Meanwhile, there 
are 81 events only listed in our catalogue and 113 events 
only listed in CR catalogue. Meanwhile, the time period 
of JL catalogue is from 1995 and only up to 2009. Dur¬ 
ing same period from 1996 to 2009, we totally identified 248 
ICME events and 71% (176) of them are also listed in JL 
catalogue. These comparison show that these catalogues are 
similar for most cases but show difference. The main reason 
is that we use different criterion to identify the ICMEs from 
in-situ observations. In our catalogue, we mainly consider 
the magnetic field, velocity, temperature, plasma beta obser¬ 
vations. In addition, we take the solar wind electron pitch- 
angle observations from ACE and the proton and electron 
fluxes observations from WIND into account. The pitch- 
angle observations are used to identify the possible ICMEs 
and the proton and electron fluxes observations are used to 
determine the possible boundaries of the ICMEs. Differ from 
us, in RC catalogue, the ion composition and charge state 
observations are taken in to consideration. Meanwhile, the 
ratio of alpha particles to protons and the total perpendic¬ 
ular pressure are used in JL catalogue. 


2 Annual Numbers of ICMEs 

Panel (a) and (b) in Figure |4] show the annual numbers 
of ICMsE, MCs (blue bars in panel (a)) and ICMEs with 
shocks (red bars in panel (b)) from 1996 to 2014. Seen from 
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these panels, the annual numbers of ICMEs and the numbers 
of the shocks driven by the ICMEs are well correlated with 
the solar cycle variation. The correlation coefficient between 
the annual ICME numbers and the sunspot numbers is 0.83, 
while the correlation coefficient between the numbers of the 
shocks driven by the ICMEs and the sunspot numbers is 
0.88. Both the peak annual numbers of ICMEs and shocks 
driven by ICMEs are located at 2001, with the maximum 
values of 50 and 28 respectively. These correlations could 
be understood by the fact that the numbers of CMEs and 
also the fast ones which can drive shocks are correlate d with 
the solar cycle variation(e;gjGo£aZsw)am2^_e£_ayj200^ Wang 
and Colaninno, l20l4 and reference therein). The red solid 
circles in Panel (c) show the percentages of ICMEs which 
drove shocks in each year while the dark green diamonds 
show the annual sunspot numbers. Seen from this panel, 
the percentages of ICMEs drove shocks are also correlated 
with the sunspot numbers. The correlation coefficient be¬ 
tween them is 0.67. These results indicate that not only the 
numbers of ICMEs and shocks driven by them but also the 
possibilities of the ICMEs drove shocks are higher in solar 
maximum. 

Meanwhile, seen from Panel (a) and (c), the annual num¬ 
bers of MCs are not correlated with the sunspot nu mbers, 
which has also been suggest hv \Levmno et ali (l2014ll . The 
peak annual number of MCs is found at 1998 with the value 
of 19. The blue solid circles in Panel (c) show the percentage 
of MCs in all ICMEs for each year. Different from the shocks 
driven by ICMEs, the percentages of the MCs show obvious 
anti-correlation with the sunspot numbers. Large faction 
(almost all in 1996) of ICMEs are magnetic cloud in solar 
minimum but only about 20% ICMEs are MCs in solar max¬ 
imum. The correlation coefficient between the percentages 
of the MCs and the sunspot numbers is -0.66. It further con¬ 
firms the results th at the ICMEs are more like t o be MCs in 
solar mini mumfe.g. fCane and Richards ori.\20n A Richardson 
and (7an e~[20Mrfjfan^er‘air i200^Tw<7‘fflnTTCTPfnol l2010l : 
\B.ichardson and (7anel . l201fil One possible reason is that the 
Coronal Mass Ejections (CMEs) are more likely to deflect 
the solar equator durin g their propagation in the coro na in 
the solaxmimmurn_[e^ Cne7Tiades_ond_^of/merJj200j^S/ien 
et g/.. I 2 OIII : ICitf et all 201 ll . and reference therein!. Thus, 
the satellite located near the ecliptic plane are more likely 
to detect the ‘core’ regions of CMEs which always treated 
as the MCs. 

3 Statistical Analysis of the Properties of 
ICMEs 

3.1 Distribution of the Magnetic Field and 
Plasma Parameters 

Figure [5] shows the distributions of magnetic field and 
plasma parameters of the ejecta of ICMEs. For each ICME 
event, the mean values of these parameters during its pass 
through the satellite are used. Panel (a) - (f) show the distri¬ 
butions of the magnetic field strength (B), the south compo¬ 
nent of the magnetic field (Ba), the velocity (w), the dawn- 
dust electric field (vxBa), the proton temperature (Tp) and 
the proton number density (Np) respectively. The mean val¬ 
ues of these parameters for all ICMEs are indicated by the 
arrows in each panels. Based on this figure, we found that: 



Figure 4: The annual numbers of the ICMEs, MCs and 
the shocks. Panel (a) shows the annual numbers the total 
ICMEs and the MCs (blue). The Panel (b) shows the an¬ 
nual numbers the total ICMEs and the shocks (red). Panel 
(c) shows the ratios of the MCs (blue solid circles) and the 
ICMEs with shocks (red solid cycles) varied with time. The 
dark green diamonds shows the annual mean sunspot num¬ 
bers varied with time. 
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1. As the Panel (a) shown, the distribution of the magnetic 
field strength is wide, from about 2.80 nT to more than 
37.0 nT. The mean values for all the ICMEs is 9.83 nT, 
about twice of the background magnetic field (5 nT) 
in the solar wind. This value is similar but little bit 
smaller tlian_the^nhre_oOOd^_obtamed_^^7?jc/iardson 
and Cane (l2010h . 

2. The velocities of the ICMEs concentrate to the value 
of 450 km/s as Panel (c) shown. The velocities of 78% 
ICMEs located in a narrow range from 300 km/s to 
500 km/s. This might be caused by the acceleration (or 
deceleration) of CMEs controlled by the solar wind dur¬ 
ing it sjjroBagat4oiLjronL.SimtoJ)MlLh(&:g^ Goyalswamy 
et al ., l200d : ll/Moaz and Amfnerl . 120121 : iVrsnoA: et all 
I 2 OI 3 I . and reference therein). The mean value of the ve¬ 
locity is 441 km/s, whic h is also smaller than the val ue 
(476 km/s) obtained hv \Richardson and Cane! (l201flh . 

3. The south component of the magnetic field and the 
dawn-dusk electric field are important factors in deter¬ 
mine the geoeffectiveness of ICMEs(e.g. \Gonzalez et al\ . 
Il994li . Seen from Panel (b) and (d), the south compo¬ 
nent of the magnetic field and the dawn-dusk electric 
field VxBs also varied in a large range. The mean and 
the maximum value of the Bs are 4.14 nT and 35.4 nT, 
while the mean and maximum values of the VxBa are 
1.83 mV/m and 24.2 mV/m. In addition, only about 
14% and 15% of the ICMEs with Bs and VxBs close to 
0. That means most of ICMEs carried south component 
of the magnetic field and possible to cause geomagnetic 
storms. 

4. Panel (e) and (f) shows the distribution of the proton 
temperature and the proton number density. The mean 
values of these two parameters are 4.84x10® K and 6.58 
cm“®. They are also similar but little bit smaller than 
the pr evious results obtained hy \^cha^so^landllCm^ 

(l2010h . 


3.2 Comparison between MC and Non-MC 
ICMEs 

MC is a special type a ICME. Figure [6] show the distribu¬ 
tion of the magnetic field and plasma parameters for ejecta 
of the MCs and non-MC ICMEs. As the same as the previ¬ 
ous results shown, the magnetic field related parameters {B, 
Bs and v^Bs) for the ejecta of the MCs and Non-MC ICMEs 
are significant different. For the MCs, these parameters are 
larger than the values of the Non-MC ICMEs. The mean val¬ 
ues of B for MCs and Non-MC ICMEs are 11.8 nT and 8.80 
nT re spectively, which is as similar as \Richardson and Cartel 
(l2010h obtained. The mean values of the Bg and VxBs for 
the MCs are 5.74 nT ad 2.55 mv/m. For Non-MC ICMEs, 
they are much smaller with the values of 3.31 nT and 1.47 
mV/m. Shown in Panel (c), the velocity distribution of the 
MCs and the Non-MC ICMEs are almost the same, and, the 
mean values (430 km/s for MCs and 447 km/s for Non-MC 
ICMEs) are all close to the background solar wind speed. 
This indicates that the dynamic evolution of MC and the 
Non-MC ICMEs during their propagation in interplanetary 
space are all controlled by the background solar wind. It is 
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Figure 5: The distributions of different parameters of ejecta 
of ICMEs. Panel (a) - (e) show the distribution oi B, Bg, v, 
VxBg, Tp and Np respectively. The arrows show the mean 
values for all ICMEs. 


obvious that the temperature of the MCs are smaller than 
the Non-MC ICMEs as Panel (e) in Figure [S] In addition, 
the proton density did not show any difference between the 
MC and Non-MC ICMEs as the Panel (f) shown. 

3.3 The Solar Cycle Variation of the Magnetic 
Field and Plasma Parameters 

Figure [ 7 ] shows the parameters of ICMEs varied with time 
from 1996 to 2014. Each dot shows an ICME event. The 
red dots in the diamonds show the events with the annual 
maximum values in every year. Seen from panel (a) to (e), 
the annual maximum values of B, Bg, v, VxBg and Tp for 
the ICMEs well correlated with the solar cycle variation. In 
solar maximum, the annual maximum vales of the ICMEs 
are larger while in the solar minimum they are smaller. The 
maximum events of the B, Bg and VxBg from 1996 to 2014 
is an MC in 31 March 2001 event (No 141 event in the on- 
line ca talogue). Th is event has been st udied bv IlTawo et al\ 
(1200311 . Based on I Wana et al\ (l2003h . this MC is a part 
of a multiple ICMEs structure. Thus, the strong but short 
duration magnetic field in this MC might be caused by the 
interaction (or compression) between multiple MCs during 
their propagation from Sun to Earth. The ICME with high¬ 
est CME velocity is the 11 - 12 September 2005 event (No 
271 in the catalogue) with v = 916 kmjs. 

In addition, the annual mean values of the magnetic field 
and plasma parameters (as the dark green horizontal lines 
shown) are also varied with solar cycle. They are higher in 
solar maximum and lower in solar minimum. Almost all the 
parameters are highest at the year of 2003, which is later 
than the peak of the sunspot numbers.. In addition, the 
solar cycle variation of the velocities and the VxBg are most 
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Figure 6: The distributions of the magnetic field and plasma 
parameters of the ejecta of MCs and Non-MC ICMEs. The 
arrows show the mean values. The blue and orange colors 
show the MC and Non-MC ICMEs events respectively. 


significant. It should be noted that, from the year of 2008, 
almost all the parameters of the ICMEs are smaller than 
before. Such dec reasing of ICME para meters of ICMEs ha s 
been reported bv ijian et al\ (1201 ih an d \Kilvua et al\ (l2012h . 

On the contrary, the mean value and the maximum val¬ 
ues of the proton density did not show obvious solar cycle 
variation. 

4 The ICMEs with shocks 

In Section[T] we found that about half of the ICMEs drove 
shocks. We can expect that the ICMEs with shocks are 
faster than the ICMEs without shocks, because that only 
fast CMEs can exceed the local alfven speed and them drove 
shocks. Figure [8] shows the comparison of the parameters be¬ 
tween ejecta in the ICMEs with and without shocks. It is 
obviously that the distribution of the B, and Bs, v, v^Bs 
and Tp are obvious different for the ICMEs with and with¬ 
out shocks. These results show that the ICM Es with shocks 
are s tronger than the ICMEs without shocks (I Govalswamii . 
I2OO6II . Seen from Figure |5] (c), there are some fast CMEs 
did not drive shocks while some slow CMEs drove shocks. 
One possible reason is the kinematic evolution of the ejecta 
in the interplanetary space, which might cause the velocities 
of the ejecta changed g reatly during their propag ation in in- 
terplaneterj^_SDace{e;gJ_Go£ata£omu_et_aZjj2000L Lugaz and 
Kintner, I2OI2I : I Vrsnak et al . 1 . 1201,4 and reference therein). 

. Another possible reason is that the background plasma 
and magnetic field condition are not the same and then the 
background al fven speed might v ary in a large range in dif¬ 
ferent cases. \Shen et al\ (^2007^ show two examples that 
the fast CME drove a weak shock and a slow CME drove a 
stronger shock near the Sun because of the different back- 



Stort Time {01-Jon-96 00:00:00) 


Figure 7: The parameters of the ejecta of ICMEs varied with 
time. Each dots in Figure [7] show an ICME event, and, the 
red dots in the diamonds show the events with the annual 
maximum value in each year. The dark green horizontal 
lines show the annual mean values of the ejecta of ICMEs. 


ground alfven speed. 

Figure 1^ shows the distribution of the magnetic field and 
plasma parameters in the sheath regions. Seen from Panel 
(a) to (f) in this figure, the distribution of all these parame¬ 
ters are similar but larger than the ejecta. The mean values 
of the B, Bs, V, VxBs, Tp and Np are 12.9 nT, 6.13 nT, 520 
km/s, 3.21 mV/m, 2.45x10® K and 14.6 cm“^, which are 
higher than them in ejecta. By checked all the ICMEs with 
shocks, we found that the magnetic field in the sheath region 
is stronger than the ejecta for about 60% events. Meanwhile, 
there are 77% ICMEs whose velocities in the sheath regions 
are faster than the ejecta. Thus, we conclude that the mag¬ 
netic field and the velocity in the sheath region are higher 
than them in the ejecta. 


5 The Correlation between Different Pa¬ 
rameters 

Figure [10] shows the scatter plot of the magnetic field 
strength and the velocities. Different panels show the cor¬ 
relation between B and v in the ejacta and sheath regions 
respectively. Seen from Panel (b), the velocities in the sheath 
regions and the ejecta are well correlated. The correlation 
coefficient between them are 0.95 for MC and 0.91 for non- 
MC ICMEs. Such good correlation has been reported by 
I GonalswamA (l2006h . Meanwhile, there are not obvious cor¬ 
relations between other groups of parameters. The correla¬ 
tion coefficients of them are all smaller than 0.4. 
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Figure 10: The scatter plots of the magnetic field B and the 
velocities v in the ejecta and the sheath regions. 

6 Summary 


Figure 8: Comparison of the parameters between the ejecta 
of ICMEs with and without shocks. Panel (a) - (d) show the 
B, Bs, V, VxBs, Tp and Np respectively. 
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Figure 9: The distributions of different parameters of sheath 
regions. Panel (a) - (e) show the distribution of B, Bs, v, 
VxBs, Tp and Np respectively. 


In this work, we have established an ICME catalogue 
from 1996 to 2014 mainly based on the magnetic field and 
plasma observations from WIND. Meanwhile, the suprather- 
mal electron pitch angle distribution from WIND and ACE 
satellites and the proton and electron flux observation from 
WIND are also included. The link of this catalogue is 
http://space.ustc.edu.cn/dreams/icmes/. The time of 
the shock, the time of the beginning and the end of the 
ejecta are all listed in the online catalogue. Meanwhile, the 
detail magnetic field and plasma parameters and figures of 
these ICMEs could also be found at the online catalogue. 
Based on this catalogue, the annual numbers of the ICMEs, 
the annual numbers and the ratios of MCs and shocks driven 
by the ICMEs, the magnetic field and plasma properties of 
the ejecta and the sheath regions are also discussed. The 
main results we obtained are: 

1. The annual ICME numbers are well correlated with the 
sunspot numbers. In addition, the shock driven the 
ICMEs and the percentages of the ICMEs with shocks 
are all well correlated with the sunspot number. 

2. The numbers of the MCs did not show any correlation 
of the sunspot numbers. But, the MC percentages of 
the ICMEs show obvious anti-correlation with sunspot 
numbers. This conhrm the previous result that we can 
observe t he MC with higher possibilities in solar m ini- 
mum(e.g. I Wu et al ], I2OO6I : I Wu and Leminck I2OI0I . and 
reference therein). 

3. The distribution of the magnetic field and plasma pa¬ 
rameters {B, Bs, V, VxBs, Tp and Np) of ICME are 
discussed. In addition, by compare the parameters of 
the MC and the Non-MC ICMEs, we confirm the result 
that the MCs are stronger than the Non-MC ICMEs. 
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4. The yearly variation of these parameters are discussed. 
It is found that almost all these parameters, expected 
the proton number density, are varied with the solar 









































































































































cycle. Meanwhile, the mean and maximum values of all 
the parameters after 2008 are smaller than before. 

5. By compared the parameters of ICMEs with and with¬ 
out shocks, we found that the ICMEs with shocks are 
much stronger than the ICMEs without shocks. Thus, a 
strong ICME could be expected if we observed a shock 
ahead of it. In addition, the distributions of the param¬ 
eters in the sheath regions have also been discussed. We 
found that the magnetic field and the velocity are higher 
in the sheath regions than them in the ejecta of ICMEs. 
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